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CONCISE EXPLANATION UNDER RULE 98 

JP -2QOO-49658A 

This document discloses a method for synchronizing signal 
transmission for spread spectrum communication, wherein 
synchronization detection is effected utilizing carrier wave 
synchronizing signals, without establish arrival timing of signals, 
by frame synchronizing signals by transmitting data within the 
same spread code cycle as the carrier wave synchronizing signals 
by dividing one spread code cycle into a plurality of areas and 
transmitting the carrier wave synchronizing signals. 
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(54) SYNCHRONIZING SIGNAL TRANSMISSION METHOD FOR SPREAD SPECTRUM 
COMMUNICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform synchronization 
detection utilizing carrier wave synchronizing signals 
without establishing the arrival timing of signals by frame 
synchronizing signals by transmitting data within the 
same spread code cycle as the carrier wave 
synchronizing signals by dividing one spread code cycle 
into plural areas and transmitting the carrier wave 
synchronizing signals. 
SOLUTION: A frame constitution example is the case of 
bisecting a spread code cycle T, the carrier wave 
synchronizing signals 100 are sent out in a fixed section 
at the leading part of the spread code cycle, and in this 
case, the section is Ta (0<Ta<T). For the carrier wave 
synchronizing signals 100 non-modulation signals are 

used. The data 101 are sent out until the end of the spread code cycle following the carrier 
wave synchronizing signals 100, and in this case, the section is Tb (Tb=T-Ta). The start 
timing of the signals is decided at random on a transmission side and the arrival time cannot 
be predicted on a reception side. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A synchronizing signal transmission method for spread spectrum systems characterized by 
reproducing a subcarrier using a signal which divided diffusion sign 1 period into two or more fields by 
transmitting side, carried out spectrum diffusion, transmitted a subcarrier synchronizing signal in at least 
one field among said two or more fields in a spread spectrum system, carried out the back diffusion of 
electrons of said subcarrier synchronizing signal, and obtained it by receiving side. 
[Claim 2] In a spread spectrum system, diffusion sign 1 period is divided into two or more fields by 
transmitting side. Among said two or more fields, in at least one field, carry out spectrum diffusion and 
a subcarrier synchronizing signal is transmitted. Among the remaining fields, in at least one field, carry 
out spectrum diffusion and a frame alignment signal is transmitted. A synchronizing signal transmission 
method for spread spectrum systems which reproduces a subcarrier using a signal which carried out the 
back diffusion of electrons of said subcarrier synchronizing signal, and obtained it by receiving side, 
restores to said frame alignment signal using a reproduced subcarrier, and is characterized by 
performing frame synchronization using a frame alignment signal to which it restored. 
[Claim 3] A synchronizing signal transmission method for spread spectrum systems according to claim 
1 or 2 characterized by changing in time a ratio which divides diffusion sign 1 period. 



[Translation done.] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the transmission method of the 

subcarrier synchronizing signal in a spread spectrum system, and a frame alignment signal. 

[0002] 

[Description of the Prior Art] There is a method of carrying out a subcarrier synchronization to 
subcarrier synchronizing signal transmission using the whole diffusion sign 1 period. Hereafter, this 
method is explained. 

[0003] Drawing 7 is frame structure drawing showing the example of the conventional synchronizing 
signal transmission method for spread spectra. After 100-1 is a subcarrier synchronizing signal and fixed 
section sending out is carried out at the head of a frame in this drawing, it is sent out a fixed period 
during a communication link. A non-modulating signal is used for the subcarrier synchronizing signal 
100-1. 102-1 is a frame alignment signal, and fixed section sending out is carried out following on the 
subcarrier synchronizing signal 100-1 of a frame head. The data pattern decided beforehand is used for a 
frame alignment signal 102-1. 101-1 is data. Moreover, T is a diffusion sign period and is Tf. It is a 
sending-out period under communication link of the subcarrier synchronizing signal 100-1 . In the 
example of drawing 7 , as for the sending-out period of the subcarrier synchronizing signal 100-1 under 
2T and communication link, the sending-out section of the subcarrier synchronizing signal 100-1 in a 
frame head shows the case of 4T at 4T and the sending-out section of a frame alignment signal 102-1. 
Furthermore, the initiation timing of the signal shown in drawing 7 shall be determined at random by the 
, transmitting side, and the arrival timing shall not be beforehand predicted in a receiving side. 
[0004] Drawing 8 is the block diagram showing the example of a configuration of the receiving set 
corresponding to the frame structure of drawing 7 . this drawing — setting — 1 — a diffusion coder and 2 
- a multiplier and 5 - a subcarrier regenerator and 6 — a wave detector and 7 — for an integrator and 10, 
as for a frame signal detecter and 14, a switch and 13 are [ a discrimination circuit and 8 / a diffusion 
sign controller and 9 / a frame controller and 15 ] power detectors. 

[0005] Drawing 9 is a timing chart which shows the example of control of the switch 10 by the frame 
controller 14 in the receiving set of drawing 8 . 

[0006] In drawing 8 , since a receiving set cannot predict the arrival timing of an input signal, actuation 
which detects this first is performed. For this reason, a frame alignment signal 102-1 is used. When a 
receiving set detects the data pattern of a frame alignment signal 102-1, detection (initial prehension) of 
exact arrival timing is made. The multiplication of the input signal is carried out to the diffusion sign 
which the diffusion coder 1 outputs with a multiplier 2 first, and a back-diffusion-of-electrons signal is 
acquired. In addition, suppose that the diffusion sign synchronization is established at this time. That is, 
the diffusion sign generated from the diffusion coder 1 synchronizes with an input signal by control 
from the diffusion sign controller 8. The diffusion sign controller 8 is controlled to an integrator 9 to 
output the integral result of the back-diffusion-of-electrons signal in the period concerned for every 
diffusion sign period to coincidence. The output of an integrator 9 is inputted into the power detector 15 



http ://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejj e 3/4/2004 



Page 2 of 5 



and a switch 10. When the power detector 15 detects a signal at the frame head at the time of initial 
prehension, the input of a switch 10 is made, as for the frame controller 14, to output to a fixed time 
amount A side. This time amount is set to 2T in the example of control shown in drawing 9 . In the 
meantime, from an integrator 9, the signal which carried out the back diffusion of electrons of the 
subcarrier synchronizing signal 100-1, and integrated with it, i.e., a non-modulating signal, is outputted. 
A non-modulating signal passes a switch 10, and is inputted into the subcarrier regenerator 5, and 
playback of a subcarrier is performed on the basis of this. Then, the frame controller 14 changes the 
output of a switch 10 to the B side. At this time, a wave detector 6 carries out the synchronous detection 
of the output signal of a switch 10 by the subcarrier obtained from the subcarrier regenerator 5. The 
detected signal is identified by digital value by the discrimination circuit 7, and is outputted to the frame 
signal detecter 13 and the exterior. Initial prehension will be completed if the frame signal detecter 13 
detects the data pattern of a frame alignment signal 102-1 in the output signal of a wave detector 6. After 
that, the frame controller 14 changes the output of a switch 10 to the A side by the period Tf and the 
time amount width of face T so that it may synchronize with the subcarrier synchronizing signal 100-1, 
and the other sections start the control changed to the B side. If the output of a switch 10 changes to the 
A side, the subcarrier regenerator 5 will reproduce a subcarrier using the subcarrier synchronizing signal 
100-1 . If the output of a switch 10 changes to the B side, a wave detector 6 will carry out the 
synchronous detection of the data 101 by the subcarrier obtained from the subcarrier regenerator 5. 
[0007] 

[Problem(s) to be Solved by the Invention] When arrival timing of a signal was not decided with a frame 
alignment signal by the conventional method mentioned above, the synchronous detection using the 
subcarrier synchronizing signal under communication link was impossible. For this reason, the signal 
and procedure for frame synchronization were needed, and there were problems, such as decline in data 
transmission efficiency and extension of synchronous time amount. 

[0008] On the other hand, frame synchronization may be required not only the reason of a subcarrier 
synchronizing signal but because of other uses (for example, logging of a control signal, decision of the 
order of a bit of an information source sign, etc.). In this case, although the subcarrier synchronizing 
signal for initial prehension is used for detection of a frame alignment signal, since it is impossible to 
supply a subcarrier synchronizing signal during detection of a frame alignment signal at a subcarrier 
regenerator, when frame alignment signal length is long, a subcarrier phase error increases according to 
a carrier frequency error. Therefore, the error rate of a frame alignment signal increased and there was a 
problem on which the detection probability of a frame location deteriorates. 
[0009] Furthermore, although the arrival timing of the subcarrier synchronizing signal for initial 
prehension detects and presumes signal power, in arrival presumption by signal power, the location of a 
subcarrier synchronizing signal cannot necessarily be detected correctly, and an estimated position may 
shift by the noise, interference, etc. Then, also when an estimated position shifted a little, the signal 
input section (2T) to the subcarrier regenerator at the time of initial prehension was set up shorter than 
the sending-out section (4T) of a subcarrier synchronizing signal so that a subcarrier synchronizing 
signal might be inputted into a subcarrier regenerator. By carrying out like this, a possibility that a frame 
alignment signal will be accidentally inputted into a subcarrier regenerator becomes low. 
[0010] However, since it becomes impossible to use a part of subcarrier synchronizing signal by this, the 
carrier-to-noise ratio (C/N) of the reproduced subcarrier deteriorates. For this reason, there was a 
problem on which the detection probability of a frame alignment signal deteriorates further. 
[001 1] This invention is the synchronizing signal transmission method for spread spectrum systems 
which solves the above-mentioned problem, even if it does not decide the arrival timing of a signal with 
a frame alignment signal, a phase error carries out the synchronous detection of the method of making 
possible the synchronous detection using a subcarrier synchronizing signal, and the frame alignment 
signal by the small and high subcarrier of C/N, and it aims at offering the method of raising the 
detection probability of a frame alignment signal. 
[0012] 

[Means for Solving the Problem] This invention is characterized by the ability to transmit data within 
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the same diffusion sign period as a subcarrier synchronizing signal by dividing diffusion sign 1 period 
into two or more fields, and transmitting a subcarrier synchronizing signal. It differs from a Prior art in 
that divide diffusion sign 1 period into two or more fields, among those a subcarrier synchronizing 
signal is transmitted in at least one field. 

[0013] Another feature of invention is the synchronizing signal transmission method for spread 
spectrum systems that a frame alignment signal can be transmitted within the same diffusion sign period 
as a subcarrier synchronizing signal, by dividing diffusion sign 1 period into two or more fields, and 
transmitting a subcarrier synchronizing signal and a frame alignment signal. It differs from a Prior art in 
that divide diffusion sign 1 period into two or more fields, among those transmit a subcarrier 
synchronizing signal in at least one field, and a frame alignment signal is transmitted in at least one field 
among the remaining fields. 

[0014] In the desirable example of this invention, it is characterized by changing a ratio which divides 
diffusion sign 1 period. 

[0015] Since according to this invention diffusion sign 1 period is divided into two or more fields, 
among those a subcarrier synchronizing signal is transmitted in at least one field, data etc. can be 
transmitted within the same diffusion sign period as a subcarrier synchronizing signal. Since it can take 
out without performing frame synchronization if a diffusion sign synchronization is established, even if 
a special frame alignment signal or a special alignment procedure are not used for this subcarrier 
synchronizing signal, a synchronous detection using a subcarrier synchronizing signal of it becomes 
possible. 

[0016] On the other hand, it becomes possible to carry out the synchronous detection of the frame 
alignment signal by reproduced subcarrier, reproducing a subcarrier from a subcarrier synchronizing 
signal, if a frame alignment signal is transmitted in the same diffusion sign period as a subcarrier 
synchronizing signal for the purpose of a subcarrier synchronization or others when frame 
synchronization is required. Therefore, a subcarrier phase error can be made small. Moreover, since 
correspondence with a diffusion sign shows a location of a subcarrier synchronizing signal correctly, all 
subcarrier synchronizing signals can be used for subcarrier playback, and a high subcarrier of C/N is 
obtained. An error rate of a frame alignment signal decreases by these, and detection probability of a 
frame location improves. 

[0017] However, by above-mentioned method, diffusion gain of fields other than a subcarrier 
synchronizing signal falls by field division. When a carrier frequency error is small here, even if it 
makes a field of a subcarrier synchronizing signal small or sends out a subcarrier synchronizing signal 
intermittently, it is possible to reproduce a subcarrier with a comparatively sufficient precision. 
Moreover, generally, a receiving set can amend a carrier frequency error by automatic frequency control 
(AFC) etc., if it continues receiving a signal for a while. By this invention, deterioration of diffusion 
gain by division is small suppressed by changing preferably a ratio which divides diffusion sign 1 period 
in consideration of these. 
[0018] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 is a timing chart which shows the 
example of a frame structure of the 1st operation gestalt. This drawing is an example at the time of 
dividing the diffusion sign period T into two. In drawing 1 , 100 is a subcarrier synchronizing signal and 
fixed section sending out is carried but at the head portion of a diffusion sign period. Here, the case 
where the section is Ta (0<Ta <T) is shown. A non-modulating signal is used for the subcarrier 
synchronizing signal 100. 101 is data, continues at the subcarrier synchronizing signal 100, and is sent 
out till diffusion sign period termination. Here, the case where the section is Tb (Tb =T-Ta) is shown. 
The initiation timing of the signal shown in drawing 1 shall be determined at random by the transmitting 
side, and the arrival timing shall not be beforehand predicted in a receiving side. 
[0019] Drawing 2 is the block diagram showing the example of a configuration of the receiving set 
corresponding to the frame structure of drawing 1 . this drawing — setting — 1 — for an integrator and 5, 
as for a wave detector and 7, a subcarrier regenerator and 6 are [ a multiplier, and 3 and 4 / a diffusion 
coder and 2 / a discrimination circuit and 8 ] diffusion sign controllers. 
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[0020] Drawing 3 is a timing chart which shows the example of control of the integrators 3 and 4 by the 
diffusion sign controller 8 in the receiving set of drawing 2 . 

[0021] In drawing 2 , the multiplication of the input signal is carried out to the diffusion sign which the 
diffusion coder 1 outputs with a multiplier 2 first, and a back-diffusion-of-electrons signal is acquired. In 
addition, suppose that the diffusion sign synchronization is established at this time. That is, the diffusion 
sign generated from the diffusion coder 1 synchronizes with an input signal by control from the 
diffusion sign controller 8. It controls for the diffusion sign controller 8 to integrate with a back- 
diffusion-of-electrons signal to coincidence partially like drawing 3 for every diffusion sign period to 
integrators 3 and 4, and to output a result to it. namely, the portion corresponding to the subcarrier 
synchronizing signal 100 in an integrator 3 - time amount Ta only — it finds the integral and a non- 
modulating signal is outputted. The output of an integrator 3 is inputted into the subcarrier regenerator 5, 
and playback of a subcarrier is performed on the basis of this, next, the diffusion sign controller 8 — time 
amount Tb only — an integrator 4 is operated and it integrates with the portion corresponding to data 
101 . By the subcarrier obtained from the subcarrier regenerator 5, a wave detector 6 carries out the 
synchronous detection of the data 101. In addition, since the diffusion sign synchronization is already 
established in the above control, even if it does not use the timing information by a frame alignment 
signal etc., integrators 3 and 4 can perform a partial integral to exact timing. The signal by which the 
synchronous detection was carried out is identified by digital value by the discrimination circuit 7, and is 
outputted to the exterior. 

[0022] (2nd operation gestalt) Drawing 4 is a timing chart which shows the example of a frame structure 
of the 2nd operation gestalt. This drawing is an example in the case of transmitting three kinds of 
signals, changing the ratio which divides a diffusion sign period. In drawing 4 , 100,100-1 is a subcarrier 
synchronizing signal, and a non-modulating signal is used. 102 is a frame alignment signal and the data 
pattern decided beforehand is used. 101 is data. With the gestalt shown in drawing 4 , the rate of split 
ratio of a subcarrier synchronizing signal in the section of 2T of a frame head Ta/T, Tb/T, and the rate of 
split ratio of data are set to 0 for the rate of split ratio of a frame alignment signal. 0 and the rate of split 
ratio of data are set [ the rate of split ratio of a subcarrier synchronizing signal / the rate of split ratio of 
1, a frame alignment signal, and data ] to 1 for the rate of split ratio of a subcarrier synchronizing signal 
and a frame alignment signal in 0 and the further next section of 3T. the next section of IT — It is the 
repeat same Tf =4T period after that. In addition, the initiation timing of the signal shown in drawing 4 
shall be determined at random by the transmitting side, and the arrival timing shall not be beforehand 
predicted in a receiving side. 

[0023] Drawing 5 is the block diagram showing the example of a configuration of the receiving set 
corresponding to the frame structure of drawing 4 . this drawing — setting — 1 — a diffusion coder and 2 
— a multiplier, and 3 and 4 — an integrator and 5 — a subcarrier regenerator and 6 — for a diffusion sign 
controller and 9, as for a switch and 13, an integrator, and 10, 1 1 and 12 are [ a wave detector and 7 / a 
discrimination circuit and 8 / a frame signal detecter and 14 ] frame controllers. 

[0024] Drawing 6 is a timing chart which shows the example of control of the integrators 3, 4, and 9 by 
the diffusion sign controller 8, and the example of control of the switches 10, 11, and 12 by the frame 
controller in the receiving set of drawing 5 . 

[0025] As for the frame structure of drawing 4 , unlike drawing 1 , a receiving set needs to get to know 
the location of the subcarrier synchronizing signal 100-1 . For this reason, the receiving set of drawing 5 
detects exact arrival timing by detecting the data pattern of a frame alignment signal 102 (initial 
prehension). In drawing 5 , the multiplication of the input signal is carried out to the diffusion sign 
which the diffusion coder 1 outputs with a multiplier 2 first, and a back-diffusion-of-electrons signal is 
acquired. In addition, suppose that the diffusion sign synchronization is established at this time. That is, 
the diffusion sign generated from the diffusion coder 1 synchronizes with an input signal by control 
from the diffusion sign controller 8. It controls for the diffusion sign controller 8 to integrate with a 
back-diffusion-of-electrons signal to coincidence partially like drawing 6 for every diffusion sign period 
to integrators 3 and 4, and to output a result to it. namely, the portion corresponding to the subcarrier 
synchronizing signal 100 in an integrator 3 — time amount Ta only — it finds the integral and a non- 
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modulating signal is outputted. The output of an integrator 3 is inputted into the subcarrier regenerator 5 
through a switch 1 1, and playback of a subcarrier is performed on the basis of this, next, the diffusion 
sign controller 8 — time amount Tb only — an integrator 4 is operated and it integrates with the portion 
corresponding to a frame alignment signal 102. A wave detector 6 carries out the synchronous detection 
of the frame alignment signal 102 acquired through a switch 12 by the subcarrier obtained from the 
subcarrier regenerator 5. 

[0026] In addition, since the diffusion sign synchronization is already established in the above control, 
integrators 3 and 4 can perform a partial integral to exact timing. The signal by which the synchronous 
detection was carried out is identified by digital value by the discrimination circuit 7, and is outputted to 
the frame signal detecter 13 and the exterior. Initial prehension will be completed if the frame signal 
detecter 13 detects the data pattern of a frame alignment signal 102 in the output signal of a wave 
detector 6. Then, it is made for switches 1 1 and 12 to both output the signal from the B side, further, the 
frame controller 14 changes the output of a switch 10 to the A side by the period Tf and the time amount 
width of face T so that it may synchronize with the subcarrier synchronizing signal 100-1, and the other 
sections Start the control changed to the B side. Moreover, the diffusion sign controller 8 is controlled to 
an integrator 9 to output the integral result of the back-diffusion-of-electrons signal in the period 
concerned for every diffusion sign period. If the output of a switch 10 changes to the A side, the 
subcarrier regenerator 5 will reproduce a subcarrier using the subcarrier synchronizing signal 100-1 . If 
the output of a switch 10 changes to the B side, a wave detector 6 will carry out the synchronous 
detection of the data 101 by the subcarrier obtained from the subcarrier regenerator 5. 
[0027] 

[Effect of the Invention] As explained above, in order that this invention may perform a subcarrier 
synchronization using the subcarrier synchronizing signal which divided diffusion sign 1 period into two 
or more fields, among those was transmitted in at least one field, even if it does not decide the arrival 
timing of a signal with a frame alignment signal, the synchronous detection using a subcarrier 
synchronizing signal of it becomes possible. Moreover, since a phase error carries out the synchronous 
detection of the frame alignment signal by the small and high subcarrier of G/N also when frame 
synchronization is required, the detection probability of a frame alignment signal is raised. Since the rate 
of split ratio of a diffusion sign period is furthermore changed, the fall of the diffusion gain by division 
can be suppressed small. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the timing chart which shows the example of a frame structure of the 1st operation 
gestalt. 

[Drawing 2] It is the block diagram showing the example of a configuration of the receiving set 
corresponding to the 1st operation gestalt. 

[Drawing 31 It is the timing chart which shows the example of the receiving set corresponding to the 1st 
operation gestalt of operation. 

[Drawing 41 It is the timing chart which shows the example of a frame structure of the 2nd operation 
gestalt. 

[Drawing 51 It is the block diagram showing the example of a configuration of the receiving set 
corresponding to the 2nd operation gestalt. 

[Drawing 61 It is the timing chart which shows the example of the receiving set corresponding to the 2nd 
operation gestalt of operation. 

[Drawing 7] It is the timing chart which shows the example of a frame structure by the conventional 
method. 

[Drawing 81 It is the block diagram showing the example of a configuration of the receiving set 
corresponding to the conventional method. 

[Drawing 91 It is the timing chart which shows the example of the receiving set corresponding to the 

conventional method of operation. 

[Description of Notations] 

100,100-1 Subcarrier synchronizing signal 

101 101-1 Data 

1 02 1 02- 1 Frame alignment signal 

1 Diffusion Coder 

2 Multiplier 

3, 4, 9 Integrator 

5 Subcarrier Extractor 

6 Wave Detector 

7 Discrimination Circuit 

8 Diffusion Sign Controller 
10, 11, 12 Switch 

1 3 Frame Signal Detecter 

14 Frame Controller 

15 Power Detector 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 71 
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[Drawing 8] 
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[Drawing 9J^ 
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